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METHOD  OF  ELECTRICAL  SCANNING  BY  AN  ANTENNA  RADIATION  PATTERN. 

L.  N.  Deryugin,  A.  N.  osovitskiy  and  V.  Ye.  Sctir.. 

Invention  relates  to  the  region  of  radio  engineering. 

Are  noted  for  the  methods  cf  electrical  scanning  the  antenna 
radiation  pattern  by  changing  the  signal  frequency. 

A  daf iciency/lack  in  the  kncwn  methods  is  the  inconstancy  cf  the 
emitted  frequency,  which  is  charged  depending  on  the  position  of 
ray/bea  m. 

For  the  purpose  of  the  retent* cn/presarvation/maintaininq  the 
constancy  of  the  emitted  frequency  during  the  scanning  by  ray/beam 
using  the  proposed  method  the  sigrals  of  two  frequencies  are  supplied 
to  the  opposite  inputs  cf  the  open  nonlinear  waveguide,  in  this  case 
the  control  cf  angle  of  radiaticn  is  realized  by  a  simultaneous 
change  in  the  frequency  cf  the  supplied  signals  with  the 
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retection/preser  vat.ior./maintaining  cf  the  constancy  of  the  sum  of 
their  frequencies,  emitted  directly  from  the  cpen  waveguide. 

Scanning  by  a  radiation  pattern  is  realized  as  follows. 

Along  the  open  nonlinear  waveguide  towards  one  to  another  are 
propagated  two  intense  waves  cf  frequencies  and  w2.  At  each  point 
of  the  waveguide,  which  possesses  quadratic  nonlinearity,  except  the 
assigned  currents  of  initial  waves,  appear  the  currents  of 
combination  frequencies  («*!+- w2)  .  The  phase 

delay s/retardings/deceleraticns  of  the  will  y  of  the  currents  of 
combination  frequencies  depend  cn  the  geometry  of  the  wave guide  of 
the  types  cf  initial  waves  and  car  change  over  wide  limits. 

During  the  propagation  of  wave  with  the 
delay/retarding/deceleration  y  cn  the  open  regular  waveguide  the 
radiation/e  mission  of  this  wave  into  free  space  is  possible  under 
condition  lvl-^1  and  it  occurs  at  angle  *,  calculated  eff  the  normal 
to  the  axis  of  the  waveguide  where  sine=r. 

Utilizing  mathematical  vehicle  it  is  possible  tc  show  that 
radiation  condition  can  he  fulfilled  only  for  the  sum  frequency,  for 
which  is  possible  the  inequality 


Thus#  during  th<=  propagation  alcng  the  ope?,  retarding  waveguii', 
which  possesses  nonlinear  properties,  two  contrary  waves  with  the 
frequencies  <jx  and  w2  free  the  waveguide  occur  the  radiation/amiss1*  cn 
cf  sun  frequency  ux+u2,  moreover  with  the  simultaneous  a  change  ir. 
the  frequercies  wt  and  u2  the  euitted  sum  frequency  remains  constant 
fer  ary  angle  of  radiation. 

Page  2. 

Ofc ject/sub ject  of  invention. 

The  method  of  electrical  scanning  by  the  antenna  radiation 
pattern  by  change  signal  frequencies,  that  is  characterized  by  the 
fact  that,  fer  purposes  cf  the  retention /preservation/mainta j ning  the 
constancy  cf  ths  emitted  frequency,  the  signals  of  two  frequencies 
supply  to  the  opposite  inputs,  fer  example,  of  the  open  nonlinear 
waveguide,  in  this  case  control  cf  angla  of  radiation  realize  by  a 
simultaneous  change  in  the  frequency  of  the  supplied  signals  with  the 
retention/preservation/maintaining  cf  the  constancy  of  the  sum  of 
their  frequencies,  emitted  directly  from  the  epen  waveguide. 


